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In the Claims 

Applicant has submitted a new complete claim set. 

Please cancel claims 36-53 and 69-85 without prejudice or disclaimer. 

1. (Original) A semiconductor material comprising: 

a silicon substrate; 

a compositionally-graded transition layer formed over the silicon substrate; and 
a gallium nitride material layer formed over the transition layer. 

2. (Original) The semiconductor material of claim 1, wherein the composition of the transition 
layer is graded continuously across the thickness of the layer. 

3. (Original) The semiconductor material of claim 1 5 wherein the composition of the transition 
layer is graded discontinuously across the thickness of the layer. 

4. (Original) The semiconductor material of claim 1, wherein the transition layer comprises an 
alloy of gallium nitride selected from the group consisting of Al x In y Ga(i- x _y)N 5 In y Ga(i_y)N, and 
Al x Ga(i- X )N. 

5. (Original) The semiconductor material of claim 4, wherein the concentration of gallium in 
the transition layer is graded. 

6. (Original) The semiconductor material of claim 4, wherein x and/or y is varied from a first 
value at a back surface of the transition layer to a second value at a front surface of the transition 
layer, wherein the back surface is closer to the substrate than the front surface. 

7. (Original) The semiconductor material of claim 6, wherein the sum of the value of x and the 
value of y at the back surface is greater than 0.4. 

8. (Original) The semiconductor material of claim 6, wherein the sum of the value of x and the 
value of y at the back surface is greater than 0.8. 
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9. (Original) The semiconductor material of claim 6, wherein the transition layer comprises 
Al x Iri(i_ X )N at the back surface of the transition layer in contact with the silicon substrate. 

10. (Original) The semiconductor material of claim 6, wherein the sum of the value of x and the 
value of y at the front surface is less than 0.3. 

1 1 . (Original) The semiconductor material of claim 6, wherein the transition layer comprises 
GaN at a front surface of the transition layer in contact with the gallium nitride material layer 
and is free of gallium at a back surface of the transition layer in contact with the substrate. 

12. (Original) The semiconductor material of claim 4, wherein the transition layer comprises 
Al x Ga(i- X )N. 

13. (Original) The semiconductor material of claim 4, wherein the value of x decreases in a 
direction away from the silicon substrate. 

14. (Original) The semiconductor material of claim 4, wherein the value of y remains constant 
across the transition layer. 

15. (Original) The semiconductor material of claim 1, wherein the transition layer comprises a 
superlattice. 

16. (Original) The semiconductor material of claim 15, wherein the superlattice includes a 
series of alternating Al x In y Ga(i. x .y)N and Al a IiibGa(i- a _b)N layers. 

17. (Original) The semiconductor material of claim 16, wherein the of value of x, y, a, and b are 
constant across respective layers and the thickness of the respective layers is varied across the 
transition layer. 
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18. (Original) The semiconductor material of claim 1, wherein the transition layer has a 
thickness between about 0.03 micron and about 20 microns. 

19. (Original) The semiconductor material of claim 1, wherein the gallium nitride material layer 
comprises GaN. 

20. (Original) The semiconductor material of claim 1, wherein the gallium nitride material layer 
comprises Al x In y Ga<i- x -y)N. 

21 . (Original) The semiconductor material of claim 1, wherein the gallium nitride material layer 
has a thickness of greater than 0.75 micron. 

22. (Original) The semiconductor material of claim 1, wherein the semiconductor material 
forms a semiconductor device. 

23. (Original) The semiconductor material of claim 22, wherein the semiconductor material 
forms an LED. 

24. (Original) The semiconductor material of claim 22, wherein the semiconductor material 
forms a laser diode. 

25. (Original) The semiconductor material of claim 22, wherein the semiconductor material 
forms a FET. 

26. (Original) The semiconductor material of claim 1, wherein the gallium nitride material layer 
has a crack level of less than 0.005 (am/(am 2 . 

27. (Original) The semiconductor material of claim 1, wherein the gallium nitride material layer 
has a crack level of less than 0.001 |am/|im 
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28. (Original) The semiconductor material of claim 1, wherein the gallium nitride material layer 
is substantially free of cracks. 

29. (Original) The semiconductor material of claim 1, wherein the gallium nitride material layer 
is monocrystalline. 

30. (Original) The semiconductor material of claim 1, wherein the silicon substrate has a 
thickness of greater than 250 micron. 

3 1 . (Original) The semiconductor material of claim 1, wherein the silicon substrate is textured. 

32. (Original) The semiconductor material of claim 1, further comprising an intermediate layer 
formed over the silicon substrate and under the transition layer. 

33. (Original) The semiconductor material of claim 1, wherein the intermediate layer has a 
constant composition. 

34. (Original) The semiconductor material of claim 1 5 wherein the intermediate layer comprises 
an alloy of gallium nitride selected from the group consisting of Al x In y Ga(i- x - y )N, In y Ga<i_ y )N 5 and 
Al x Ga<i- X )N. 

35. (Original) The semiconductor material of claim 1, wherein the silicon substrate comprises a 
silicon wafer. 

36-53. (Canceled). 

54. (Original) A method of producing a semiconductor material comprising: 

forming a compositionally-graded transition layer over a silicon substrate; and 
forming a gallium nitride material layer over the transition layer. 



772935.1 



Serial No.: 10/675,798 
Confirmation No.: 2233 



-6- 



ArtUnit: 1775 



55. (Original) The method of claim 54, wherein the composition of the transition layer is graded 
continuously across the thickness of the layer. 

56. (Original) The method of claim 54, wherein the transition layer comprises an alloy of 
gallium nitride selected from the group consisting of Al x In y Ga(i. x - y )N, In y Ga(i. y )N, and Al x Ga(i_ 
x)N. 

57. (Original) The method of claim 54, wherein the concentration of gallium in the transition 
layer is graded. 

58. (Original) The method of claim 56, wherein the value of x decreases in a direction away 
from the silicon substrate. 

59. (Original) The method of claim 56, wherein the transition layer comprises Al x Ga<i_ X )N. 

60. (Original) The method of claim 54, wherein the transition layer comprises a superlattice 
including a series of alternating Al x In y Ga(i. x . y )N / Al a InbGa(i-a-b)N layers. 

61 . (Original) The method of claim 54, wherein the gallium nitride material layer comprises 
GaN. 

62. (Original) The method of claim 54, wherein the gallium nitride material layer comprises 
Al x In y Ga(i. x . y )N. 

63. (Original) The method of claim 54, further comprising processing the semiconductor 
material to form at least one semiconductor device. 

64. (Original) The method of claim 54, wherein the gallium nitride material layer has a crack 
level of less than 0.005 jam/jam 2 . 
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65. (Original) The method of claim 54, wherein the gallium nitride material layer has a crack 
level of less than 0.001 jim/|im 2 . 

66. (Original) The method of claim 54, wherein the gallium nitride material layer is 
substantially free of cracks. 

67. (Original) The method of claim 54, wherein the gallium nitride material layer is 
monocrystalline. 

68. (Original) The method of claim 54, further comprising forming an intermediate layer over 
the silicon substrate and under the transition layer. 

69-85. (Canceled). 
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